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SObjective: The aim of this study was to evaluate alimentary satisfaction, gastrointestinal symptoms, and quality
of life 10 years after esophagectomy with gastric pull-up.
Methods: Patients who had undergone esophagectomy with gastric pull-up before 2003 were interviewed
regarding their alimentary function and completed the Gastrointestinal Quality of Life and RAND
short-form, 36-item, questionnaires.
Results: We identified 67 long-term survivors after esophagectomy and gastric pull-up. Of these, 40 were
located, and all agreed to participate. The median age was 75 years, and the median follow-up period was 12
years (interquartile range, 10-19). Most patients (88%) had no dysphagia, 90% were able to eat 3 meals/
day, and 93% finished 50% of a typical meal. The mean alimentary comfort rating was 9 of 10. Dumping,
diarrhea3 times/day, or regurgitation occurred in 33% of patients. Six patients (15%) had aspiration episodes
requiring hospitalization. The median weight loss after surgery was 26 lbs, and the current median body mass
index was 25 kg/m2. Only 2 patients were underweight (body mass index, <18.5 kg/m2). The median
Gastrointestinal Quality of Life score was 2.9 of 4. The RAND scores were at the population mean in 1 category
(physical function) and above the normal mean in the remaining 7 categories.
Conclusions: Long-term nutritional status, quality of life, and satisfaction with eating were excellent after
esophagectomy with gastric pull-up. Gastrointestinal side effects were common, but serious complications
such as aspiration were uncommon. Pessimism regarding the long-term ability to enjoy a meal and live with
a good quality of life after esophagectomy is unwarranted. (J Thorac Cardiovasc Surg 2014;147:909-14)Esophageal cancer is a lethal disease, which often leads to
pessimism on the part of treating physicians and patients.1
Esophagectomy with gastric pull-up, either alone for
early disease or after neoadjuvant therapy for patients
with more extensive locoregional disease, is potentially
curative. However, the morbidity of the procedure and the
uncertainty about postesophagectomy quality of life has
led patients to consider alternative options. Esophagectomy
has been shown to have a significant negative effect on
physical fitness and health-related quality of life (HRQL),
with only minor recovery 6 months to 3 years after the pro-
cedure.2-6 Furthermore, dysphagia, anastomotic strictures,
dumping, and diarrhea have been common early after
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The Journal of Thoracic and Carecovery of gastrointestinal function and long-term quality
of life after esophagectomy. The aim of the present study
was to evaluate alimentary satisfaction, gastrointestinal
symptoms, and quality of life 10 years after esophagec-
tomy with gastric pull-up.
METHODS
Patients
A retrospective chart review was performed to identify all patients who
had undergone esophagectomy with gastric pull-up from 1993 to 2002. The
Social Security Death Index website was queried to identify the surviving
patients. An exhaustive search was performed to locate the patients’ current
contact information. The patients were contacted by telephone and inter-
viewed regarding their alimentary satisfaction and reflux symptoms.
They were also asked to complete the Gastrointestinal Quality of Life In-
dex (GIQLI) and RAND Medical Outcomes Study short-form, 36-item
(SF-36) questionnaire. The date and results of their last endoscopy (if
not done at our center) were requested. The demographic and operative in-
formation, symptoms (past and present), acid suppression medication us-
age, endoscopic findings, and quality of life information were recorded
in a database. The institutional review board of the University of Southern
California approved this study.
Assessment of Alimentary Satisfaction and
Gastrointestinal Symptoms
Telephone interviews were conducted by a single investigator using a
standard format (Table 1). The patients were asked to rate their overall
alimentary tract comfort on a scale from 0 to 10. A score of 0 indicated that
their current alimentary function was intolerable, and a score of 10 indicated
that they were completely satisfied and could not ask for anything better.rdiovascular Surgery c Volume 147, Number 3 909
Abbreviations and Acronyms
GIQLI ¼ Gastrointestinal Quality of Life Index
HRQL ¼ health-related quality of life
IQR ¼ interquartile range
SF-36 ¼ RAND Medical Outcomes Study short-
form, 36-item
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SAssessment of Quality of Life
The GIQLI is a measure of the quality of life for patients with
gastrointestinal disease.8 It is a validated 36-item survey. Each question
is scored from 0 to 4, with higher scores denoting better function.
The survey includes 5 domains of questions (core symptoms, physical
dysfunction, psychological dysfunction, social dysfunction, and disease-
specific dysfunction). The score for each domain is the patient’s average
score for those questions. The overall score ranges from 0 to 144.
The SF-36 was designed to characterize a person’s view of their health
and quality of life.9 It evaluates 8 areas, including physical functioning,
bodily pain, limitations due to physical health problems, limitations
due to personal or emotional problems, emotional well-being, social
functioning, energy/fatigue, and general health perceptions. This version
has been adapted from the Medical Outcome Study and is published by
RAND. Items are scored on a scale from 0 to 100, with higher scores
denoting better function. The scores in the same areas are then averaged
to create 8 scale scores.
Every effort was made to obtain complete information for each
question. When the questionnaires were incomplete, the patients were
interviewed again in an attempt to acquire the missing responses. The
scores from the GIQLI and RAND SF-36 were compared with published
normal US population values.8-10
Statistical Analysis
The data were analyzed using the mean and median values. The median
values are reported with the interquartile range (IQR), and the mean values
are reported with the range and/or standard deviation. The Pearson
product-moment correlation coefficient was calculated to analyze the
temporal relationship between the postoperative duration, symptomatic
outcome, and quality of life. In the event that the information for a question
was unavailable, the missing responses were omitted, and theweighting for
that questionnaire was adjusted.
RESULTS
A total of 398 patients had undergone esophagectomy
with gastric pull-up during the study period. Of these, 67
were confirmed to be alive, and 40 were located (36 men
and 4 women). All 40 agreed to participate. The median
age at esophagectomy was 61 years (IQR, 48-81), and the
current median age at the follow-up point was 75 years
(IQR, 58-92). The indication for esophagectomywas cancer
in 39 patients and benign disease in 1. Of the 40 patients,
8 had undergone neoadjuvant chemotherapy without radio-
therapy and 3 patients had undergone adjuvant chemo-
therapy. The final pathologic stage for the 40 patients is
listed in Table 2. The esophagectomy approach was
transthoracic en bloc in 24 and transhiatal in 16
patients. In all patients, the graft was positioned in the pos-
terior mediastinum, and a cervical esophagogastrostomy910 The Journal of Thoracic and Cardiovascular Surgconstructed. A pyloroplasty was performed in all but 1
patient, who underwent vagal-sparing esophagectomy.
The median follow-up period was 12 years (IQR, 10-19).
Most patients (88%) had no dysphagia, 90% were able to
eat3 meals/day, and 93% could finish50% of a typical
meal (Figure 1). The mean rating of alimentary comfort was
9 on a 10-point scale (range, 5.5-10); 38%were completely
satisfied with a score of 10 of 10, and 2 rated their satisfac-
tion at 5.5 (Table 3). All patients had made dietary modifi-
cations to avoid problematic foods. The most commonly
avoided food was sweet dairy products such as ice cream
and milkshakes. The most common gastrointestinal symp-
toms were early satiety (50%), dumping (33%), diarrhea
>3 times/day (30%), and regurgitation (30%). Chronic
cough was present in 10%, and 25% had intermittent epi-
sodes of dyspnea. Detailed information on dumping symp-
toms and acid suppression medication use was available
from 31 patients. The frequency of dumping is shown in
Figure 2. Acid suppression medications, most commonly
a proton pump inhibitor, were used by 74% of the patients.
All but 1 patient slept on a wedge pillow or hospital bed.
Most patients, on occasion, had an episode of nocturnal
aspiration after they had slid down or rolled off their wedge
pillow. These events had often been followed by 48 hours of
flu-like symptoms. Aspiration requiring hospitalization
occurred in 6 patients (15%), and all had 3 hospitaliza-
tions in the past year alone. At least 1 dilatation for an anas-
tomotic stricture was necessary in 12 patients (30%), but no
patient required dilatation at the follow-up point. The me-
dian postoperative weight loss was 26 lbs. The median
body mass index (BMI) at the time of surgery was 28 kg/
m2, and the median BMI at follow-up was 25 kg/m2. All
but 2 patients weighed less than their preoperative weight,
but only 2 patients were underweight by World Health Or-
ganization standards (BMI,<18.5 kg/m2). The percentage
of patients who were overweight decreased after surgery,
with 54% of patients in the normal BMI range compared
with 14% preoperatively. The BMI distribution is listed
in Table 4. No patient required supplemental tube feeding
or was using nutritional supplementation to maintain their
weight at the follow-up point.
The median and mean cumulative GIQLI score for all
domains was 104 (IQR, 76.5-120) and 88.7  41.1,
respectively. The GIQLI subdomain scores are shown in
Figure 3. The highest median scores were for social
functioning (3.8) and gastrointestinal disease-specific
symptoms (3.3), and the lowest score was for physical
functioning (1.9).
The SF-36 quality of life scores were at the population
mean for 1 category (physical function) and were greater
than the mean for the remaining 7 (role limitation due to
physical health, role limitation due to emotional health,
energy/fatigue, emotional well-being, social functioning,
pain, and general health; Figure 4). No relationship wasery c March 2014
TABLE 1. Telephone interview questions
Have you had any hospital admission or surgeries since your
esophagectomy?
Do you have difficulty swallowing?
Do you have painful swallowing or a sticking sensation in your throat when
you eat?
How many meals do you eat per day?
Are you able to eat 50% your meal?
Are you always the last to finish eating? Do your friends and family have to
wait for you because it takes you so long to eat?
Do you have heart palpitations when you eat?
Do you have sweating when you eat?
Do you get full easily when you eat?
Do you have 3 episodes of diarrhea a day?
Do you have regurgitation? Do you feel it to be disabling?
Have you ever woken up in the middle of the night choking or been
admitted/treated for aspiration?
Do you have heartburn and do you think it is disabling?
What medications are you currently taking?
Do you experience shortness of breath? Have you developed COPD?
Do you smoke or have you ever smoked and for how long?
Do you have a chronic cough?
Have you noticed any trends over time that I have not addressed?
What was the date and location of your last endoscopy? Can you please
send us a copy?
On a scale of 0–10, with 10 indicating you are very comfortable and 0, you
are very uncomfortable, how would you rate your overall comfort with
your alimentary tract as it currently stands, including chewing,
swallowing, and digesting everything.
COPD, Chronic obstructive pulmonary disease.
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including the quality of life, when analyzed using Pearson
correlation coefficients (data not shown). The subgroup
analysis showed no difference in the quality of life scores
between the patients who had received neoadjuvant therapy
versus primary surgery or transhiatal esophagectomy versus
en bloc esophagectomy.DISCUSSION
Esophagectomy with gastric pull-up is a major physio-
logic insult to the entire body and also produces significant
gastrointestinal alterations. Most commonly, it has beenTABLE 2. Pathologic stage (n ¼ 40)
Final pathologic stage Patients
Stage IA 22 (55)
Stage IB 2 (5)
Stage IIA 1 (2.5)
Stage IIB 4 (10)
Stage IIIA 3 (7.5)
yP0 3 (7.5)
yPIA 1 (2.5)
yPIIA 2 (5)
yPIIIA 2 (5)
Data presented as n (%).
The Journal of Thoracic and Cadone as part of a curative strategy for cancer. However,
on occasion, it has been performed in an effort to improve
alimentation in patients with end-stage benign disease. In
the first 6 months after esophagectomy, it has been shown
that fatigue, dyspnea, and diarrhea were all worse
compared with the pre-esophagectomy baseline; however,
for patients with cancer, their emotional function had
significantly improved.6 Studies evaluating the effect of
major postoperative complications found that although
they do not affect the global quality of life, they were
associated with significantly more eating restrictions and
problems with choking, fatigue, and dyspnea.6 The prob-
lems tended to improve with time, but the differences per-
sisted even out to 5 years. The longest reported follow-up
for quality of life after esophagectomy has been 5 years,
with several studies reporting that the HRQL, as a whole,
was comparable to the national norms, although physical
functioning and reflux remained problematic.12 The extent
of lymphadenectomy and the approach for esophagectomy
did not appear to affect the HRQL measures. However,
elective esophagectomy in patients with cancer led to
more pronounced deficits in physical functioning than
that reported by patients who had undergone urgent or
emergent esophagectomy for a benign process.13,14
These findings suggest that some of the physical
function impairments after esophagectomy for cancer
result from the cancer itself and the associated treatment
with chemotherapy and/or radiotherapy. In our small
group of long-term survivors after esophagectomy and
gastric pull-up, we found no difference in physical func-
tion impairments between the 8 patients who had under-
gone neoadjuvant chemotherapy and those treated with
primary esophagectomy. No patient in the present series
had undergone radiotherapy; thus, we were unable to
assess for any long-term implications of radiotherapy for
esophageal cancer. In addition, only 1 patient had under-
gone esophagectomy for benign disease in our group.
Consequently, we were unable to assess for potential dif-
ferences in HRQL according to the indication for
esophagectomy.
In the present study, we have extended the evaluation of
quality of life after esophagectomy and gastric pull-up to 10
years and beyond. At a median of 12 and a maximum
follow-up of 19 years, we found that the SF-36 scores
were greater than the national norms for all but 1 category.
The lowest scoring category was physical function, and for
this category, our patients were at the national norm. Thus,
similar to other reports with shorter follow-up periods,
physical function was the last category to recover, lagging
behind the other categories even a decade after surgery.
However, at a median follow-up of 12 years after
esophagectomy and gastric pull-up, physical function had
reached a level similar to that of the general population.
It is likely that by a decade or more after their cancerrdiovascular Surgery c Volume 147, Number 3 911
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FIGURE 1. Alimentary satisfaction and postprandial symptoms. Alimentary satisfaction was excellent with>93% of patients finishing50% of a typical
meal, 90% able to eat3meals daily, and 88% of patients reporting no dysphagia. Postprandial symptoms of dumping and diarrhea3 times daily occurred
in 33% of patients and heartburn in 8% of patients.
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have influenced their assessment of their quality of life, in
particular, for categories such as emotional well-being
and social function. The mean cumulative GIQLI score
was 88.7, similar to the score reported for patients with sta-
ble gastrointestinal disease (score, 90)9; but significantly
less than the scores reported for patients who had undergone
laparoscopic Nissen fundoplication for gastroesophageal
reflux disease (score, 110),10 laparoscopic Heller myotomy
for achalasia (score, 119),11 or normal volunteers (score,
125).9 We could not identify any pre- or perioperative
variable (eg, age, gender, stage, neoadjuvant chemotherapy,
or BMI) that predictably influenced the quality of life
(data not shown).
We also evaluated alimentary satisfaction and gastroin-
testinal symptoms 10 years after esophagectomy with
gastric pull-up. Our patient population was very uniform
in that all had their grafts placed in the posterior
mediastinum, all had undergone cervical esophagogastric
anastomosis, and all but 1 had received a pyloroplasty.
Only 12% of the patients had dysphagia when evaluated
as any or none. Nearly all patients ate 3 meals a day
and finished 50% of a normal-size plate of food with
each meal. The mean rating for alimentary comfort wasTABLE 3. Alimentary satisfaction scores (total score, 10)
Score Patients (n ¼ 40)
10 15 (37.5)
9.5 3 (7.5)
9 3 (7.5)
8.5 5 (12.5)
8 7 (17.5)
7.5 2 (5)
6 2 (5)
5.5 2 (5)
Unable to answer 1 (2.5)
Data presented as n (%).
912 The Journal of Thoracic and Cardiovascular Surg9 of a possible 10, with the lowest score 5.5, indicating
that most patients were very satisfied and comfortable
with their esophageal replacement. A common patient
response was that it was not like being ‘‘normal,’’ but it
was very close. Over time, most patients had been able to
identify problematic foods (typically ice cream and milk-
shakes) and avoid them. Patients typically reported feeling
weak and nauseous after consuming these foods, followed
rapidly by dumping symptoms. However, over the years,FIGURE 2. Frequency of dumping symptoms. Information on the
frequency of dumping was available from 31 patients. Dumping occurred
less frequently than once a month in 40%, and no patient reported dumping
symptoms with every meal.
ery c March 2014
TABLE 4. Preoperative versus postoperative BMI (n ¼ 35)
BMI range classification
(kg/m2)
Preoperative BMI
(kg/m2)
Current BMI
(kg/m2)
Underweight (<18.5) 0 2 (6)
Normal range (18.5 to<25) 5 (14) 19 (54)
Overweight (25 to<30) 19 (54) 10 (29)
Obese class I (30-35) 10 (29) 3 (9)
Obese class II (>35) 1 (3) 1 (3)
BMI, Body mass index.
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FIGURE 4. The RAND Medical Outcomes Study, short-form, 36-item
quality of life scores for the 7 subdomains are shown. Patients 10 years
after esophagectomy with gastric pull-up were compared with the
population mean for each of the domains. The patients had scores greater
than the mean in all categories, except for physical function, for which
they were at the mean.
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dumping symptoms when they occurred.
After esophagectomy, all patients had lost weight, and
the median weight loss at 10 years of follow up was 26
lbs. Preoperatively, most patients had been overweight
(54%), and 32% were obese. However, 10 years after
esophagectomy, 32% of patients were overweight and
only 11% obese. With the exception of 2 patients who
were underweight, most patients were maintaining a health-
ier weight at long-term follow-up. Thus, most of the weight
loss with esophagectomy was healthy, and maintaining
adequate nutrition was not problematic or difficult.
The most common gastrointestinal symptoms 10 years
after esophagectomy were early satiety, dumping, frequent
diarrhea, and regurgitation. Most patients required daily
acid suppression therapy. The return of gastric acid produc-
tion has been shown to occur as early as 6 months after
esophagectomy with gastric tube creation and to increase
over time.15 Chronic respiratory symptoms potentially
related to reflux events such as cough and breathing
difficulty were present in >25%, and aspiration events
requiring hospitalization occurred in 15% of the patients.
Regurgitation and aspiration will remain an issue after
esophagectomy, because the lower esophageal sphincter
has been removed, and the esophagogastric anastomosis isFIGURE 3. Gastrointestinal Quality of Life Index (GIQLI) results. The
GIQLI is a validated set of 36 questions in 5 domains, with a maximum
score of 4 in each domain. The median GIQLI score for all 5 domains
was 2.9.
The Journal of Thoracic and Catypically within 5 to 6 cm of the larynx. If patients are not
diligent about going to bed 2 to 3 hours after their last
meal and sleeping with the head of the bed elevated,
significant and potentially fatal aspiration can occur. Even
occasional aspiration events can ultimately lead to chronic
pulmonary damage.
One of the challenges with assessing alimentary satisfac-
tion and gastrointestinal symptoms after esophagectomy is
that no validated questionnaires or indexes have been
available that apply specifically to these patients. Satisfac-
tion, to a large degree, depends on the expectations of the
patient, and these will, in part, be shaped by their personal-
ity and lifestyle. Most patients described the first few years
after esophagectomy as being very difficult, but gradually
they adjusted and, eventually, the eating, digesting, and
sleeping became easier. Now,>10 years postoperatively,
most of the patients appeared to have ‘‘mastered’’ life after
esophagectomy. They have exited the learning curve and,
with the help of their families and support groups, have
adjusted their lifestyles and expectations to function well.
They have realized that overeating leads to chest discomfort
and dyspnea, and so they have learned when to stop. This
has been reflected in that most patients only finished about
50% of a normal-size plate of food at any one time.
The patients who failed to adjust their expectations or to
make lifestyle modifications were typically the ones that
reported chronic problems with regurgitation and aspiration
events and were less satisfied.
The limitations of the present study included the lack of
serial follow-up data for the individual patients over time
that might have allowed additional insights into the
evolution of quality of life, gastrointestinal symptoms,
and alimentary satisfaction after esophagectomy and gastric
pull-up. Furthermore, we did not have objective follow-uprdiovascular Surgery c Volume 147, Number 3 913
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or, in most, even endoscopy. Tests such as these could add
additional information and insight into graft function and
reflux injury to the residual cervical esophagus and should
be the focus of future studies. Finally, this small group of
patients was an elite group in that they had outlived 83%
of their peers who had undergone esophagectomy during
the same period. As such, these patients might not be
representative of all patients after esophagectomy.
In conclusion, the quality of life in patients who survive
10 years after esophagectomy and gastric pull-up was
excellent, matching or exceeding population normal values.
The overwhelming majority of our patients were satisfied
with their alimentary function, ate 3 meals daily, and
had a BMI in the normal or overweight range. Furthermore,
gastrointestinal symptoms were typically manageable,
although troublesome dumping with meals, diarrhea, or
regurgitation occurred in one third of the patients. Our
findings have shown that pessimism regarding the long-
term ability to enjoy a meal and live with a good quality
of life after esophagectomy is unwarranted.
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